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Abstract

Background: Aromatic herbs and spices contain essential oils and are recognized by their considerable antimicrobial activity. One
of the natural mouthwashes in traditional Iranian medicine is Zufa. It is not clear, however, that the extract of Zufa can affect oral
health as much as Chlorhexidine gluconate, which is a potent antimicrobial mouthwash.
Objectives: This study aimed to compare the effect of Zufa and Chlorhexidine gluconate mouthwashes on oral flora of patients
under mechanical ventilation in ICUs.
Methods: This double-blind, randomized clinical trial was conducted on the ninety-ICU-patients receiving mechanical ventilation
in a university-affiliated hospital in Sari, Iran, from June 2017 to March 2018. The patients were randomly divided into three groups
(n = 30) using block randomization method; the Zufa, Chlorhexidine gluconate, and normal saline groups; the patients’ mouth
were washed with 15 mL of the Zufa 0.02%, Chlorhexidine gluconate 2%, or normal saline 0.09%, 30 seconds, twice a day (eight am
and four pm), for 3 days, respectively. Oral hygiene status was evaluated before the intervention, and then up to three days after that
by the Beck oral assessment scales (BOAS).
Results: The data of BOAS showed no significant difference between the Zufa, Chlorhexidine gluconate, and normal saline groups
before the intervention phase (P > 0.05), and in this phase BOAS means in the Zufa, Chlorhexidine gluconate, and normal saline
were 6.0±40.56, 6.0±43.72, and 6.47±0.62, respectively. A significant association was found between the BOAS score after mouth-
washes and the oral health of the patients in the three groups (P > 0.05).
Conclusions: Based on the results of our study, mouthwashes of Zufa and normal saline showed the same effectiveness as Chlorhex-
idine gluconate on the oral health of intubated patients hospitalized in the ICU.

Keywords: Chlorhexidine Gluconate, Health, Hygiene, Intensive Care Units, Iran, Mechanical Ventilation, Mouthwashes, Oral,
Traditional Medicine, Zufa

1. Background

In healthy individuals, oral flora remains constant over
time. However, after admission to the hospital, the oral
flora changes into the gram-negative microorganisms that
have more pathogenicity (1, 2). Microbes that are natu-
rally present in the mouth are harmless Saprophyte (Alpha-
hemolytic Streptococcus, Lactobacillus), which cause no inva-
sive infections. However, they might cause infections in
critically ill patients in intensive care units (ICUs) (3). These

infections are more prevalent in intubated patients due to
the creation of a direct path for the entrance of various
bacteria into the mouth (4). Therefore, prevention of the
occurrence of microbial colonization in hospitalized pa-
tients by proper performing of oral health instructions is
one of the priorities of nursing care (5). Oral health in in-
tubated patients usually includes different activities such
as oral cavity examination, oral cavity cleansing with an
oral swab or tooth brushing, suctioning, mouthwash, and
mouth moisturizing (1, 6).
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Chlorhexidine gluconate is a cationic biguanide bio-
cide, first introduced in 1940 by the British imperial chem-
ical industries (ICI) (7). This mouthwash has an inhibitory
effect on gram-negative bacteria, gram-positive bacteria,
and yeasts (8). However, it is associated with complica-
tions, including change of sense of taste, dryness, and
burning of the mouth, change in the color of the teeth and
adverse systemic effects if swallowed (9). The positive effi-
ciency of chlorhexidine in oral health has been studied ex-
tensively. Kandwal et al. in A randomized controlled clin-
ical trial study showed that the chlorhexidine gel could
be effective in reducing plaques and gingival index (10).
Hua et al. showed that chlorhexidine mouthwash reduced
the risk of ventilator-associated pneumonia (VAP) in crit-
ically ill patients receiving mechanical ventilation from
24% to 18% (11). Some recent studies have incited contro-
versy about chlorhexidine mouthwashes. Deschepper et
al. in observational cohort study showed that chlorhex-
idine mouthwash (≤ 300 mg) was associated with in-
creased risk of death in patients (12). In another study, Price
et al. found chlorhexidine mouthwash to be associated
with an increased risk of mortality in general ICUs (13). To-
day, nurses attempt to improve productivity in patient care
through various measures, including the use of medicinal
plants.

Aromatic herbs and spices contain essential oils and
are recognized by their considerable antimicrobial activity
(14, 15). Herbal mouthwashes exert more efficiency com-
pared to those containing chemical compounds, due to
their natural ingredients in terms of their compatibility
with body physiology and lower poisoning probabilities
(16, 17). One of the natural mouthwashes in traditional
Iranian medicine is Zufa (18) or Hyssopus Angustifolius L,
which is a shrub of the peppermint family (Lamiaceae)
and is used as herbal medicine in traditional medicine (19).
This perennial plant has small line leaves and blue-purple
flowers (20). The height of its bush is 20 - 25 cm, and the
length and width of its leaves are two-four cm and 0.5 -
1 cm, respectively (21). The antibacterial, antifungal, and
antioxidant features of this plant are due to the presence
of pinocamphone, isopinocamphone, and beta-Pinene, re-
spectively (22). Antimicrobial tests have shown that hysso-
pus affects Staphylococcus aureus and Candida albicans (23).
It is not clear whether the extract of Zufa can affect oral
health as much as Chlorhexidine gluconate, which is a po-
tent antimicrobial mouthwash. Therefore, with regard to
the importance of oral health in intubated patients and
the benefits of herbal combinations and their lower level
of complications in comparison to chemical compounds,
this study was conducted.

2. Objectives

The study aimed to compare the effect of Zufa and
Chlorhexidine gluconate mouthwashes on oral flora of pa-
tients under mechanical ventilation in ICU.

3. Methods

3.1. Study Design and Settings

This study was a double-blind, randomized clinical
trial (ID: IRCT2017060711399N5). Patients were uncon-
sciousness, and did not know the type of mouthwash. The
mouthwash was prepared by the main researcher, and the
person performing the oral health procedure was unaware
of the type of the mouthwash. This study was performed
from June 2017 to March 2018.

3.2. Sample

The research sample consisted of all ICU-hospitalized
patients receiving mechanical ventilation in the Imam
Khomeini Hospital in Sari, Iran. This hospital is the general
hospital in Mazandaran province in the north of Iran. This
governmental hospital is referral, with 11 sections and 382
beds. The inclusion criteria were GCS below eight, being in-
tubated, and under mechanical ventilation, lack of allergy
to plants of the peppermint family (according to evidence-
based statements of the families of the patients), natural
teeth, no diabetes, having a gastrointestinal tube and the
lack of receiving food from mouth, no damage to the oral
cavity, no consumption of immunosuppressive drugs, and
no seizures. The exclusion criteria were patient discharge
from the ICU or death of the patients before the comple-
tion of the intervention, lack of cooperation of the legal
guardians or companions of the patients, allergy to the
applied mouthwashes, and incubation before the comple-
tion of the intervention.

3.3. Measures

Data collection tool was comprised of a questionnaire
related to demographic characteristics, which assessed
age, gender, occupational status, level of education, and
underlying diseases; in addition, Beck oral assessment
scale (BOAS), which contains five subscales (lips, mucosa
and gingiva, tongue, teeth, and saliva). In this scale, each
subscale is scored within the range of one-four based on
the oral health of patients. The minimum and maximum
scores are 5 and 20, respectively, where lower scores are
indicative of lack of problems, and higher scores demon-
strate more problems in this regard. In general, the score
of five shows lacks of impairment, whereas the scores of
6 - 10, 11 - 15, and 16 - 20 are indicative of mild, moderate,
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and severe impairments, respectively. It is notable that the
reliability and validity of the BOAS were confirmed in Sa-
farabadi and Ghaznavirad research (24).

3.4. Samples

The sample size was estimated after performing pre-
liminary research on 18 patients who met the inclusion
criteria. In this preliminary study, the improvement of
oral health problems four days after receiving mechanical
ventilation was calculated at 18.2% and 92.8% in the Zufa
and Chlorhexidine gluconate groups, respectively. Then
10 patients were entered each group (30 in total) with the
confidence of 99% and power of 95%. Considering sub-
ject dropout, a total of 90 patients were enrolled in the re-
search. Equation 1 was used to calculate the sample size.

(1)n =
2
(
Z1−α

2
+ Z1−β

)2

P (1− P )

(P1 − P2)
2

3.5. Materials

In the current research, the applied solutions were nor-
mal saline (0.9% sodium chloride, made by Iranian Par-
enteral and Pharmaceutical Co.), Chlorhexidine gluconate
2% (made by Behsa Pharmaceutical Co., Arak, Iran), and
0.02% Zufa (prepared by the Natural Resources and Agri-
culture Research and Education Center in Mazandaran,
Iran).

3.6. Ethical Considerations

Before collecting the data, the study protocol was ap-
proved by the Ethics Committee of Semnan University of
Medical Sciences (No.: IR.SEMUMS.REC.1396.5), followed by
explaining the objectives of the research to the patients
and obtaining written informed consent.

3.7. Procedures

The participants were randomly divided into three
groups of 30 subjects (A, B, C), including A (Zufa), B
(Chlorhexidine gluconate), and C (normal saline). For ran-
dom allocation of the patients, A, B, and C cards (30 of each)
were coded with numbers 1 - 30 and put into envelopes. The
first patient entering the research received one of the cards
and was allocated to a group based on the written code.
This process continued until reaching 30 patients. Before
the intervention, the oral health of the patients was evalu-
ated using BOAS. After recording the scores, the researcher
provided two syringes containing five mL of mouthwash
solution for the nurse based on the type of the group. It
is worth noting that the nurse had received the necessary
education regarding a standard mouth rinse.

To initiate the process, the trained nurse rinsed all
parts of the mouths of patients (tongue, mucous and
gums, teeth and soft and hard palates). Then the mouths
of the patients were cleaned with soft baby toothbrushes,
placing the toothbrush at a 45-degree angle to the gum line
to penetrate underneath it. The internal and external sur-
faces of the upper and lower teeth were cleaned by brush-
ing from the gum to the crown. To clean the abrasive sur-
face of the teeth, the toothbrush hair was placed parallel
to the tooth surface and slowly moved forward and back-
ward. The sides of the teeth were cleaned by moving the
toothbrush back and forth. After finishing the brushing,
different parts of the mouths were rinsed with the second
syringe. In the following, the remaining oral solution in
the mouths was suctioned in less than 30 seconds using a
white nelaton catheter.

The mouthwash program was continued twice a day
(eight am and eight pm) every day for up to three days. In
addition, BOAS was applied to check the oral health status
of the patients for up to three days after the intervention
(at eight am and before the mouthwash).

3.8. Data Analysis

Data analysis was performed with SPSS Statistics for
Windows, version 16.0 (SPSS Inc., Chicago, Ill, USA), using
descriptive statistics (mean ± standard deviation (SD)),
Chi-square, Fisher’s exact test, and independent t-test.
Since the results of the Shapiro-Wilk test was indicative of
lack of normal distribution of the data, the Kruskal-Wallis
and Friedman’s tests were applied for independent three-
level and multilevel variables, respectively. In addition, a
significance level of 0.05 was considered statistically sig-
nificant.

4. Results

The present study was conducted between May 16th
2017 and March 29th 2018, in which 513 individuals were ad-
mitted to the ICU of Imam Khomeini Hospital of Sari. In
total, 393 patients failed to meet the inclusion criteria, and
32 patients excluded from the research (Figure 1). Finally,
88 individuals remained, including 56 (63.64%) males and
32 (36.36%) females. The minimum and maximum ages of
the patients were 18 and 78 years, respectively. All of the
patients were homogeneous in terms of age, gender, oc-
cupational status, and type of disease (P > 0.05) (Table 1).
However, there were differences between the three study
groups regarding the level of education (P = 0.008). Be-
fore the intervention, 98.9% of the patients had mild oral
health problems (Table 2).

In addition, BOAS means in the Zufa, Chlorhexidine
gluconate, and Normal saline were 6.0±40.56, 6.0±43.72
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Table 1. Demographic Variables and Hospitalization Dataa

Variables Frequency in Groups P Value

Zufa Chlorhexidine Normal Saline

Age, y 49.33 ± 17.86 57.00 ± 19.34 50.72 ± 18.12 0.18b

Gender

Male 20 (66.7) 19 (63.3) 18 (60) 0.86c

Female 10 (33.3) 11 (36.7) 12 (40)

Type of job 0.24c

Government’s employee 1 (3.3) 2 (6.7) 4 (13.3)

Proletarian 2 (6.7) 0 (0) 2 (6.7)

Unemployed 11 (36.7) 18 (60) 15 (50)

Retired 8 (26.7) 7 (23.3) 3 (10)

Others job 8 (26.7) 3 (10) 6 (20)

Cause of hospitalization 0.36c

Cardiovascular disease 8 (26.7) 10 (33.3) 10 (33.3)

Gastrointestinal diseases 1 (3.3) 5 (16.7) 4 (13.3)

kidney diseases 1 (3.3) 0 (0) 0 (0)

Respiratory diseases 3 (10) 3 (10) 4 (13.3)

Surgical problems 5 (16.7) 1 (3.3) 2 (6.7)

Trauma 12 (40) 11 (36.7) 10 (33.3)

The habit of smoking 0.18c

Yes 10 (33.3) 10 (33.3) 8 (26.7)

No 20 (66.7) 20 (66.7) 22 (73.3)

Abbreviation: SD, standard deviation.
aValues are expressed as No. (%) or mean ± SD.
bKruskal Wallis test.
cChi-square test.

and 6.47 ± 0.62, respectively. According to the results, no
significant difference was observed in BOAS means of the
groups before the intervention (P > 0.05). Moreover, all
three groups were homogeneous regarding oral health sta-
tus before the intervention (Table 3).

After the intervention, the oral health status of 66.7%
of the subjects in the Zufa group significantly improved.
Similar results were observed in 70% and 60% of the partic-
ipants in the Chlorhexidine gluconate and normal saline
groups, respectively. On the second day of the intervention
process, the levels of the improvement in the oral health of
subjects of the Zufa, Chlorhexidine gluconate and normal
saline groups were reported to be 90%, 93.3%, and 76.7%, re-
spectively.

On the third day of the intervention, there was 96.7%,
93.3%, and 80% improvement in the oral health of the sub-
jects in the Zufa, Chlorhexidine gluconate, and normal
saline groups, respectively (Table 2). In addition, the re-
sults of the Kruskal-Wallis test were indicative of the sig-

nificant difference between the effectiveness of the mouth-
washes used for improving the oral health of patients in
the three groups (P > 0.05) (Table 3). Furthermore, the
Friedman’s test demonstrated that the applied mouth-
washes had positive impacts on the oral health status of
the patients under mechanical ventilation in the three
study groups (Table 4).

5. Discussion

In the present study, the oral health status of the evalu-
ated patients was unfavorable upon admission to ICU and
before the intervention. In addition, 98.9% of the patients
had mild oral health problems, and no significant differ-
ence was observed between the study groups in terms of
BOAS score before the intervention. In the research con-
ducted by Safarabadi and Ghaznavirad the effect of Echi-
nacea mouthwash and Chlorhexidine gluconate on the
oral health of intubated patients in ICU was evaluated. In
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Table 2. The Oral Hygiene Status of the Patients Before and After Intervention in the Three Groupsa

BOAS/Score Groups Total Groups

Zufa Chlorhexidine Normal Saline

Before the intervention

5 0 (0) 1 (3.5) 0 (0) 1 (1.1)

6 - 10 29 (100) 28 (96.5) 30 (100) 87 (98.9)

11 - 15 0 (0) 0 (0) 0 (0) 0 (0)

16 - 20 0 (0) 0 (0) 0 (0) 0 (0)

The day after the intervention

5 20 (69) 21 (72.4) 18 (60) 59 (67.0)

6 - 10 9 (31) 8 (27.6) 12 (40) 29 (33.0)

11 - 15 0 (0) 0 (0) 0 (0) 0 (0)

16 - 20 0 (0) 0 (0) 0 (0) 0 (0)

Two days after the intervention

5 26 (89.6) 27 (93.1) 23 (76.7) 76 (86.4)

6 - 10 3 (10.34) 2 (6.9) 7 (23.3) 12 (13.6)

11 - 15 0 (0) 0 (0) 0 (0) 0 (0)

16 - 20 0 (0) 0 (0) 0 (0) 0 (0)

Three days after the intervention

5 28 (96.5) 28 (96.5) 24 (80) 80 (90.9)

6 - 10 1 (3.5) 1 (3.5) 6 (20) 8 (9.1)

11 - 15 0 (0) 0 (0) 0 (0) 0 (0)

16 - 20 0 (0) 0 (0) 0 (0) 0 (0)

Abbreviation: BOAS, Beck oral assessment scales.
aValues are expressed as No. (%).

Table 3. Comparison of the Patients’ BOAS Mean Scores Before and After the Intervention in the Three Groupsa

Times BOAS Mean Scores P Value

Zufa Chlorhexidine Normal Saline

Before the intervention 6.40 ± 0.56 6.43 ± 0.72 6.47 ± 0.62 0.934

The day after the intervention 5.33 ± 0.47 5.33 ± 0.54 5.47 ± 0.62 0.653

Two days after the intervention 5.10 ± 0.30 5.07 ± 0.25 5.23 ± 0.43 0.136

Three days after the intervention 5.03 ± 0.18 5.07 ± 0.25 5.20 ± 0.40 0.077

Abbreviation: BOAS, Beck oral assessment scales.
aValues are expressed as mean ± SD.

the mentioned research, 80% of the patients had moder-
ate oral health problems, and results of the intervention
showed no significant difference between the intervention
and control groups regarding oral health (24).

Baradari et al. compared the impacts of herbal and
Chlorhexidine gluconate 2% mouthwashes on patients re-
ceiving mechanical ventilation. According to their results,
all of the intubated patients in the ICU had Staphylococ-
cus aureus and Pneumococcus before the mouthwash pro-

cess (25). This shows that the majority of patients admit-
ted to the ICU had some levels of oral health problems
and required advanced oral care immediately after admis-
sion. According to the results of the current research, a sig-
nificant difference was observed between the BOAS score
on the fourth day of intervention and BOAS scores before
the intervention in all three groups. In addition, all three
types of mouthwash (normal saline, Zufa, and chlorhexi-
dine gluconate) improved the oral health status of intu-
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Figure 1. The flow of the patients participated in the trial

bated patients under ventilation. Different studies have
evaluated the effectiveness of various mouthwashes com-
pared to Chlorhexidine gluconate mouthwash.

In some of the previous studies, the evaluated mouth-
washes have shown equal effectiveness as Chlorhexidine
gluconate. In a study by Vangipuram et al. on the effec-
tiveness of aloe vera and Chlorhexidine gluconate mouth-
washes on periodontal health of medical students, aloe
vera had the same effectiveness as Chlorhexidine glu-
conate (26). However, some other mouthwashes were not
as effective as Chlorhexidine gluconate in some other stud-
ies. In Baradari et al. study, herbal mouthwashes showed a
weaker anti-bacterial effect in the oral environment com-
pared to chlorhexidine gluconate (25). Researchers have
not reported the equal efficacy of an herbal mouthwash as
Chlorhexidine gluconate so far.

5.1. Conclusions

In the present research, the mouthwashes of Zufa and
normal saline had the same effectiveness as Chlorhexidine

gluconate on the oral health of intubated patients hospi-
talized in ICU. The similarity between the mouthwashes
was due to the oral health status (mild problems) of the
patients upon admission to the ward. Therefore, all three
types of mouthwash seem to improve the mild oral prob-
lems. Moreover, timely and proper oral care along with the
use of the three types of mouthwash was able to improve
the oral health of patients. In the present study, it was in-
dicated that the Zufa had equal effectiveness on the oral
health of patients under mechanical ventilation as normal
saline and Chlorhexidine gluconate. Furthermore, it was
reported that normal saline or 0.02% Zufa extract, which
have a lower level of complications compared to Chlorhex-
idine gluconate, could be used for mild oral health prob-
lems of patients under ventilation. However, further re-
search is required to confirm these results.

5.2. Limitations

In this study, the remaining oral solution in the
mouths was suctioned in less than 30 seconds using a
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Table 4. Intra-Group Variation of Mean and Standard Deviation

Groups/Days BOAS Mean ± SD Scores P Value

Zufa 0.001

Before the intervention 6.40 ± 0.56

One day after the intervention 5.33 ± 0.47

Two days after the intervention 5.10 ± 0.30

Three days after the intervention 5.03 ± 0.18

Chlorhexidine 0.001

Before the intervention 6.43 ± 0.72

One day after the intervention 5.33 ± 0.54

Two days after the intervention 5.07 ± 0.25

Three days after the intervention 5.07 ± 0.25

Normal saline 0.001

Before the intervention 6.47 ± 0.62

One day after the intervention 5.47 ± 0.62

Two days after the intervention 5.23 ± 0.43

Three days after the intervention 5.20 ± 0.40

white nelaton catheter. However, during this time, all the
solution in the mouth may not have been removed.
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